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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability of a power source 
system, using a solid oxide fuel cell(SOFC) and facilitating warming 
operation of the SOFC. 

SOLUTION: As a means of producing a reformed gas to the SOFC 3, 
an internal combustion engine (reciprocal type reformer) 1, which 
operates by the theoretical air fuel ratio and the air fuel ratio in a state 
thicker than this in fuel is used. At of the warming operation of the 
SOFC 3, while the reciprocal type reformer 1 is being operated by he 
theoretical air fuel ratio, its output is made as the output of the system. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the supplement with the warm-up of a soHd 
acid ghost fuel cell and the generation-of-electrical-energy force of a solid acid ghost fuel cell more insufficient in 
details about the warming-up method of the solid acid ghost fuel cell in the generation-of-electrical-energy system 
which used the source system of power, and the solid acid ghost fuel cell. 
[0002] 

[Description of the Prior Art] Before, there are some which adopted the solid acid ghost fuel cell (henceforth "SOFC") 
as a source of a generation of electrical energy in the source system of power. This SOFC can reform and use original 
fuels, such as natural gas, a methanol, a gasoline, gas oil, and naphtha, and is excellent in fuel versatility. Since the 
operating temperature of SOFC is an elevated temperature more than 500 [**], internal refining in an electrode is also 
possible, but in order for there to be constraint of the construction material of an electrode etc. and to perform refining 
more efficiently, after equipping the exterior of a cell with a refining machine and reforming a fuel, it is common to 
lead the obtained reformed gas to the fuel electrode of SOFC (refer to JP, 10-2 14631, A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, the source system of power which combined conventional 
external refining and conventional SOFC has a complicated system configuration, and the problem was in reliability. 
Moreover, SOFC cannot perform a satisfactory generation of electrical energy, before the solid acid ghost has arrived 
at the temperature region which has sufficient ionic conductivity. For this reason, in order to obtain sufficient power 
firom an early phase after start up, special heat sources, such as a combustor and an electric heater, are needed for 
warming up of SOFC or a refining machine. In addition, in order to compensate a transient etc. with the generation-of- 
electrical-energy lack of ability of SOFC until SOFC(s) including the time of start up demonstrate the predetermined 
generation-of-electrical-energy force, it is necessary to have the rechargeable battery of a considerable amoimt. If these 
are added to a system, cost, capacity, weight, etc. will increase and a system configuration will be complicated further. 
[0004] This invention is made for the purpose of making it possible, without [ of the supplement with insufficient 
warm-up of SOFC and generation-of-electrical-energy force of SOFC ] being accompanied by the above-mentioned 
disadvantage while offering the simple source system of power using SOFC in view of such the actual condition. 
[0005] 

[Means for Solving the Problem] For this reason, a source system of power concerning invention according to claim 1 
uses a hydrocarbon system Hara fuel as a fuel, and consists of theoretical air fuel ratio and this including the 1st 
internal combusfion engine which switches operation in the ****** condition of a fuel and performs it, and a solid acid 
ghost fuel cell which accepts this 1st intemal combustion engine's combustion generation gas in a fuel electrode side. 
[0006] It is characterized by said 1st intemal combustion engine operating a source system of power concerning 
invention according to claim 2 by theoretical air fuel ratio at the time of a warm-up of said solid acid ghost fuel cell. A 
source system of power concerning invention according to claim 3 is characterized by outputting rotational motion 
force by said 1st intemal combustion engine in the time of said warm-up. 

[0007] A source system of power concerning invention according to claim 4 is characterized by preparing a steam 
feeder which supplies a steam or water to said 1st intemal combustion engine. It is characterized by a source system of 
power concerning invention according to claim 5 driving air supply equipment coimected to an air pole side of said 
solid acid ghost fiiel cell, as for said 1st intemal combustion engine. 

[0008] Said air supply equipment is a reciprocating compressor, and a source system of power concerning invention 
according to claim 6 is characterized by connecting the driving shaft to said 1st intemal combustion engine's output 
shaft. A source system of power concerning invention according to claim 7 is characterized by equipping non-burning 
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operation with the 2nd switchable internal combustion engine as said reciprocating compressor. 
[0009] A source system of power concerning invention according to claim 8 is characterized by connecting said 2nd 
intemal combustion engine's exhaust port to an air chamber entrance of said solid acid ghost fuel cell. A source system 
of power concerning invention according to claim 9 is characterized by said 2nd intemal combustion engine 
performing combustion operation at the time of a warm-up of said solid acid ghost fuel cell. A source system of power 
concerning invention according to claim 10 is equipped with the 3rd intemal combustion engine, and is characterized 
by connecting the inlet port to a combustion chamber outlet of said solid acid ghost fuel cell. 
[0010] A source system of power concerning invention according to claim 1 1 is characterized by connecting said 3rd 
intemal combustion engine's output shaft to said 1st intemal combustion engine's output shaft. A source system of 
power concerning invention according to claim 12 is characterized by forming a fuel supply system which supplies 
said hydrocarbon system Hara fuel to said 3rd intemal combustion engine. A source system of power concerning 
invention according to claim 13 is characterized by said fuel supply system supplying said hydrocarbon system Hara 
fuel in any one condition at least at the time of start up, while at a transient and the time of a heavy load. 
[001 1] The source system of power concerning invention according to claim 14 be a source system of power constitute 
includmg a reformed gas generation means and a soUd-acid ghost fuel cell which receive in a fuel electrode side 
reformed gas generated by this means , and while said reformed gas generation means generate reformed gas which use 
hydrogen and a carbon monoxide as a principal component by combustion under an overfuel , it be characterize by to 
switch to combustion by theoretical air fiiel ratio in predetermined conditions . 

[0012] A source system of power concerning invention according to claim 15 is characterized by being said 
predetermined conditions at the warm-up time of said solid acid ghost fuel cell. A source system of power concerning 
invention according to claim 16 is characterized by for said reformed gas generation means being a reciprocating mold 
refining machine, setting at the time of said warm-up, and outputting rotational motion force with this refining 
machine. 

[0013] A warming-up method of a solid acid ghost fuel cell in a generation-of-electrical-energy system using a sohd 
acid ghost fuel cell concerning invention according to claim 17 Usually, while generating reformed gas which 
sometimes uses hydrogen and a carbon monoxide as a principal component by combustion under an overfuel and 
leading generated reformed gas to a fuel electrode of a solid acid ghost fuel cell, it considers as the controlling [ to 
combustion by theoretical air fuel ratio ]-at time of warm-up of said solid acid ghost fuel cell feature. 
[0014] 

[Effect of the Invention] According to invention according to claim 1, when a fuel operates the 1st intemal combustion 
engine in the ****** condition from theoretical air fuel ratio, combustion generation gas serves as a presentation 
suitable for a generation of electrical energy which uses hydrogen (H2) and a carbon monoxide (CO) as a principal 
component, and the combustion generation gas of the presentation suitable for such a generation of electrical energy is 
stabilized by it, and it is offered to a solid acid ghost fiiel cell. On the other hand, if the 1st intemal combustion engine 
is operated by theoretical air fuel ratio, a solid acid ghost fuel cell can be promptly heated by the comparatively hot 
combustion generation gas discharged at this time. 

[0015] According to invention according to claim 2, a solid acid ghost fuel cell can be warmed up, without adding 
special heat sources, such as an electric heater. According to invention according to claim 3, the generation-of- 
electrical-energy lack of ability of the solid acid ghost fuel cell at the time of a warm-up can be compensated according 
to the 1st intemal combustion engine's rotational motion force, and the power demanded at the time of a warm-up can 
be told. 

[0016] According to invention according to claim 4, the carbon (soot) contained in combustion generation gas can be 
reduced. Since air can be supplied to a solid acid ghost fuel cell according to invention according to claim 5, without 
adding the power plant of dedication, constmction of the simpleer source system of power is attained. 
[0017] According to invention according to claim 6, the simple source system of power is built simply, and the thing of 
it can be carried out. According to invention according to claim 7, the 2nd intemal combustion engine can be operated 
as a compressor by carrying out non-burning operation, and air can be suppUed to a solid acid ghost fuel cell. 
According to invention according to claim 8, heating of a solid acid ghost fuel cell can be promoted with the exhaust 
air heat at the time of combustion operation of the 2nd intemal combustion engine. 

[0018] According to invention according to claim 9, while promoting heating of a sohd acid ghost fuel cell with the 
exhaust air heat from the 2nd intemal combustion engine, the generation-of-electrical-energy lack of ability of the solid 
acid ghost fiiel cell at the time of a warm-up is suppliable with the 2nd intemal combustion engine's rotational motion 
force. According to invention according to claim 10, a part of energy [ at least ] which the unreacted fuel gas 
discharged from the solid acid ghost fuel cell has with the 3rd intemal combustion engine is recoverable as power. 
[0019] According to invention according to claim 1 1, the energy collected by the 3rd intemal combustion engine can 
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be made to reflect in the increase in efficiency of a system. According to invention according to claim 12, the 3rd 
internal combustion engine's rotational motion force can be heightened easily. According to invention according to 
claim 13, the stage to supply a hydrocarbon system Hara fiiel is rationalized, and a high output is obtained from the 3rd 
internal combustion engine in the conditions with which it will be necessary to compensate especially the generation- 
of-electrical-energy lack of ability of a solid acid ghost fuel cell. 

[0020] According to invention according to claim 14, since a solid acid ghost fuel cell will accept elevated-temperature 
gas comparatively when a reformed gas generation means performs combustion by theoretical air fuel ratio, a solid 
acid ghost fuel cell can be heated promptly. According to invention according to claim 15, a solid acid ghost fiiel cell 
can be warmed up, without adding special heat sources, such as an electric heater. 

[0021] According to invention according to claim 16, the generation-of-electrical-energy lack of ability of the soUd 
acid ghost fuel cell at the time of a warm-up can be compensated according to the rotational motion force of a 
reciprocating mold refining machine, and the power demanded at the time of a warm-up can be told. According to 
invention conceming claim 17, the generation-of-electrical-energy system which does not need the special heat source 
for the warm-up of a solid acid ghost fuel cell can be built. 
[0022] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with reference to a 
drawing. In addition, in drawing 1 -9, the two-dot chain line shows the electric connection path which is a dashed line 
about the transfer path of mechanical power as a continuous line in the moving trucking (namely, pipe line) of a fluid, 
and includes the transmission route of a signal. 

[0023] First, the 1st operation gestalt is explained. Drawing 1 shows the outline of the overall configuration of the 
source system SI of power conceming this operation gestalt, and this system SI is using an internal combustion engine 
(in order to function as a refining machine of a hydrocarbon system Hara fuel so that it may mention later, it has 
written by F/R by a diagram.) 1, and SOFC (solid acid ghost fuel cell)3 as the main components. 
[0024] The air-suction-system path Cfl connects with an intemal combustion engine 1 at the upstream, and the fuel 
mixing chamber 5 is formed in the middle. Moreover, the fuel-supply path Cf2 has connected with the fuel mixing 
chamber 5. On the other hand, the combustion generation gas distribution channel CB connected with an intemal 
combustion engine's 1 downstream, and the intemal combustion engine 1 and the combustion chamber of S0FC3 are 
connected to it. The heat exchanger 6 is formed in the middle of the combustion generation gas distribution channel 
CO. The steam supply path Cf4 has connected with a heat exchanger 6, water is supplied fi-om the upstream of a heat 
exchanger 6, and the steam evaporated by the heat exchange between combustion generation gas (evaporation) flows 
down-stream, and is led to the air-suction-system path Cfl. Moreover, the exhaust air path Cf5 has connected with the 
combustion chamber ouflet of S0FC3. 

[0025] The air distribution channel Cf6 has connected with the air chamber of S0FC3, and by the compressor 7, air is 
pressurized and it is sent to an air chamber. The power transfer path Ce is formed in S0FC3 between electric motors 8, 
and the generated output by S0FC3 is supplied to an electric motor 8, and is changed into the rotational motion force 
in an electric motor 8. 

[0026] The output of an electric motor 8 is told to the actuation object (for example, driving wheel in vehicles) 9 
through the power transfer path Cd. Moreover, in the middle of the power transfer path Cd, the gearbox 10 is formed, 
the power transfer path Crl is formed between a gearbox 10 and an intemal combustion engine 1, and an intemal 
combustion engine's 1 output is told to the actuation object 9 through a gearbox 10. 

[0027] Next, this system SI is explained based on concrete stmcture. First, an intemal combustion engine 1 is 
explained with reference to drawing 2 . Drawing 2 is writing together the connection condition with the circumference 
element while showing an mtemal combustion engine's 1 cross section. An intemal combustion engine 1 is the so- 
called reciprocating type which can take out the combustion expansion force of a fuel through the reciprocating motion 
of a piston 1 1 as a turning effort of a crankshaft 12 (a dashed line shows by a diagram.) of intemal combustion engine. 
[0028] Here, the intemal combustion engine 1 is used considering generating rather the reformed gas which uses 
hydrogen (H2) and a carbon monoxide (CO) as the main components by operation under the overage of a fuel as main 
objects rather than calling it a power generator (for this reason, by the following explanation, an intemal combustion 
engine 1 is called a "reciprocating mold refining machine".). An intemal combustion engine 1 constitutes the reformed 
gas generation means conceming this invention. 

[0029] Also in this system SI, although the working principle of the reciprocating mold refining machine 1 is the same 
as that of the case where it is generally used as a power generator, suppose that it is explained briefly here. The 
hydrocarbon system Hara fuel which should be supplied to the reciprocating mold refining machine 1 is stored in the 
fiiel tank which is not illustrated, by the fiiel pump 13, has the fiiel-supply path Cf2 fed, and is supplied to the fiiel 
mixing chamber 5 from the nozzle 14 (the valve gear based on an electric working principle can be prepared, and it can 
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constitute so that it may be opened in the timing of arbitration.) of a path end. The supplied fuel is mixed with the air 
which passes through this, and the ****** gaseous mixture of a fuel is formed. 

[0030] Moreover, a valve gear 15 can be prepared for the inlet connection of the air-suction-system path Cfl and the 
steam supply path Cf4, it can be made to open and close according to the signal from the electronic control unit which 
does not illustrate this, and a steam can be added now to the gaseous mixture of a fuel and air. By performing addition 
of a steam according to an air-fuel ratio, the steam-reforming reaction mentioned later is produced and generating of 
the carbon at the time of combustion can be controlled. In addition, although what is explained here is an example 
which carries out port injection of the steam, the steam supply path Cf4 may be connected to the fuel mixing chamber 
5. 

[003 1] And the gaseous mixture of a fuel and air (in and the case steam) flows into a combustion chamber (henceforth 
a "refining room") 17 in response to control by the inlet-side valve gear 16, it is lit in the predetermined compression 
condition accompanying Ufting of a piston 1 1, and the refining reaction of a fuel occurs. Furthermore, when a piston 12 
goes up again after expansion, an aperture and combustion generation gas (namely, reformed gas) are sent out for the 
blowdown side valve gear 18 to the combustion generation gas distribution channel Cf3. The combustion generation 
gas which flows the combustion generation gas distribution channel Cfi joins in the intermediate manifold section, and 
passes a heat exchanger 6. 

[0032] Here, the refming principle of a fiiel is explained briefly. The following general formula (1) can explain this 
principle almost. 
[0033] 
[Equation 1] 

C^Hn+(in/2)0 2-*- (n/2)H2+mC0 •••(!) 

[0034] Especially this refining reaction is called a "partial oxidation reaction", and is produced by suitable 
accommodation with fuel quantity and an air content. Moreover, the next steam-reforming reaction can also be caused 
by operating a valve gear 15 and making a steam exist in the refining room 17. 
[0035] 
[Equation 2] 

CnHn +1H2O (m+ll/2)H2+iiiC0 • • • (2) 

[0036] the refining reaction expressed by the top type, simultaneously the reaction expressed with the following two 
formulas are also performed partly. 
[0037] 
[Equation 3] 

3H2+CO CH4+H2O • • • (3) 
2H2+2CO ^ CH4+CO2 • • • (4) 

[0038] Based on the principle explained from above general formula (1) - (4), the combustion generation gas obtained 
by operation under an over[ the reciprocating mold refining machine 1 ] fuel is H2, CO, and CH4. It becomes the 
mixed gas used as the main components. In addition, although the jump-spark-ignition type internal combustion engine 
was explained as an example as a reciprocating mold refining machine 1, a compression ignition type internal 
combustion engine can also attain the same object here. 

[0039] Next, S0FC3 is explained with reference to drawing 3 . Drawing 3 is the cross section having shown the outline 
of the intemal structure of S0FC3. The sohd acid ghost 3 1 is inserted into the interior of S0FC3, a combustion 
chamber 32 is formed in 1 side, and the air chamber 33 is formed in the side else. The combustion chamber entrance 
path 34 which forms the end of the combustion generation gas distribution channel CD, and the combustion chamber 
outlet path 35 which forms the end of the exhaust air path Cf5 have connected with a combustion chamber 32. On the 
other hand, the air chamber entrance path 36 which forms the end in the air chamber entrance side of the air 
distribution chaimel Cf6, and the air chamber outlet path 37 which forms the end in the air chamber outlet side of the 
air distribution channel Cf6 have connected with an air chamber 33. 

[0040] And if combustion generation gas flows into a combustion chamber 32 and air flows into an air chamber 33 
when S0FC3 is in actuation conditions (at the time [ Namely, usually ]), a generation of electrical energy will be 
performed by operation of the solid acid ghost 31 between a fuel electrode 31 1 and an air pole 312 according to the 
amount of the combustion generation gas which flowed. On the other hand, in the state of the low temperature which 
does not have S0FC(s)3 at the time of start up etc. in a predetermined temperature region (in general more than 500 
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[**]) under the condition of S0FC3 of not operating, since there is no ionic conductivity of the solid acid ghost 31 or 
this has not reached even level high enough, the satisfactory generation-of-electrical-energy force cannot be acquired. 
[0041] This system SI switches the reciprocating mold refining machine 1 to operation by theoretical air fiiel ratio 
under such conditions. And SOFC3, a heat exchanger 6, etc. are heated by generating comparatively hot combustion 
generation gas in the reciprocating mold refining machine 1, and passing a heat exchanger 6 and a combustion chamber 
32 for this. Therefore, the reciprocating mold refining machine 1 has not only the function as a reformed gas generation 
means but the function as a warming-up means of a system. 

[0042] S0FC3 is fiilly warmed by operation by the theoretical air fuel ratio of the reciprocating mold refining machine 
1, and after arriving at the temperature region which has ionic conductivity with the sufficient solid acid ghost 31, a 
switch and a generation of electrical energy according the reciprocating mold refining machine 1 to S0FC3 are carried 
out to operation xmder an overfuel. On these descriptions, operation which heats S0FC3 even in a predetermined 
temperature region [ condition / low-temperature ] in this way is called "warm-up" of S0FC3. 
[0043] Next, the 2nd operation gestalt is explained. Drawing 4 shows the outline of the overall configuration of the 
source system S2 of power concerning this operation gestalt, and has attached the same sign about the component 
equipped with the same function as the source system SI of power explained previously. The characteristic 
configuration of this system S2 is forming the power transfer path Cr2 between the reciprocating mold refining 
machine 1 and the compressor 7 for supplying air to the air chamber 33 of S0FC3, and having made it drive a 
compressor 7 with the reciprocating mold refining vessel 1 . 

[0044] Here, the driving shaft of a compressor 7 is connected with the crankshaft 12 of the reciprocating mold refining 
machine 1, and the output of the reciprocating mold refining machine 1 is told to a compressor 7. In addition, as both 
topology, by making a crankshaft 12 and the driving shaft of a compressor 7 into the same axle, a compressor 7 may be 
connected to a crankshaft end, or power transmission devices (not shown), such as a belt, a chain, and a gearing, may 
be used for it. 

[0045] In addition, as a reciprocating mold refining machine 1, it has an induction-exhaust valve, and when using the 
thing of a method which drives these valves with the valve train shaft linked to a crankshaft 12, the power for driving a 
compressor 7 can also be obtained from this valve train shaft. Next, the 3rd operation gestalt is explained. Drawing 5 is 
writing together the connection condition with the circumference element while showing the cross section of the 
reciprocating mold refining machine 1 in the source system S3 of power concerning this operation gestalt, and a 
compressor 7. 

[0046] Although the overall basic configuration of this system S3 is the same as the previous source system S2 
( drawing 4 ) of power, the place by which it is characterized especially on the structure is having made the compressor 
7 into the both-way formula, and having formed the reciprocating mold refining machine 1 and the compressor 7 for 
the driving shaft in the cylinder of one as the crankshaft 12 and the same axle of the reciprocating mold refining 
machine 1. In addition, in this drawing, a sign 71 permits the flow which goes to compression space 72, and the check 
valve which regulates the flow of the reverse sense, and a sign 73 permit the flow which comes out of compression 
space 72, and show the check valve which regulates the flow of the reverse sense. 

[0047] Next, the 4th operation gestalt is explained. Drawing 6 shows the outline of the overall configuration of source 
system S4 of power concerning this operation gestalt, and has attached the same sign about the component equipped 
with the same function as the source system SI of power explained previously. The characteristic configuration of this 
system S4 is having formed the intemal combustion engine 100 in the middle of the S0FC3 upstream of the air 
distribution channel Cf6, and having formed the power transfer path Cr3 between this, the reciprocating mold refining 
machine 1, and the gearbox 10. Thereby, the output of the engine mold refining machine 1 is told to an intemal 
combustion engine 100, and an intemal combustion engine's 100 output is also told to reverse to the reciprocating mold 
refining machine 1. And these outputs are told to a gearbox 10, as a result the actuation object 9 through the power 
transfer path Cr3. Moreover, the fuel-supply path Cf7 has connected with the air distribution channel Cf6 of the 
intemal combustion engine 100 upstream. 

[0048] Drawing 7 is writing together the connection condition with the circumference element while showing the cross 
section of the reciprocating mold refining machine 1 in this system S4, and an intemal combustion engme 100. 
Although the reciprocating mold refining machine 1 and an intemal combustion engine 100 are good also as another 
object, the simplification of a system and the increase in efficiency of wanning up are in drawing by connecting an 
intemal combustion engine's 100 piston 1 1 1 to the crankshaft 12 of the reciprocating mold refining machine 1, and 
forming the reciprocating mold refining machine 1 and an intemal combustion engine 100 in the cylinder of one. 
[0049] In this system S4, an electronic control unit (henceforth "ECU") 200 inputs the detecting signal fi-om the 
temperature sensor 2 1 0 installed in the interior of S0FC3 (for example, fi-ont face of a fiiel electrode 3 1 1 ), and it 
judges whether S0FC3 should be warmed up. ECU200 emits a conunand signal based on operating conditions 
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including this judgment result to the valve gear 21 for fuel supply, the valve gear 15 for steam supply, a gearbox 10, 
and the valve gear 1 10 for fuel supply prepared for the inlet connection of the air distribution channel Cf6 and the fUel- 
supply path Cf7. 

[0050] If ECU200 judges it as the time of the warm-up of S0FC3, the open period of a valve gear 21 will be set up so 
that the gaseous mixture to the reciprocating mold refining machine 1 may serve as theoretical air fuel ratio, and a 
valve gear 110 will operate, and a fixel will be suppUed to an intemal combustion engine 100. Therefore, from the 
reciprocating mold refining machine 1, since comparatively hot combustion generation gas is sent into the combustion 
chamber 32 of S0FC3 through a heat exchanger 6, it combines and the exhaust gas from an intemal combustion engine 
100 is sent into the air chamber 33 of S0FC3, heating of S0FC3 is promoted. 

[0051] since [ in addition, ] the end of the fuel-supply path Cf7 for sending the fuel supplied to an intemal combustion 
engine 100 here has connected with the fuel pump 13 downstream of the fuel-supply path Cf2 ~ an intemal 
combustion engine 100 - the fuel for the reciprocating mold refining machine 1 - the same - that is, the hydrocarbon 
system Hara fuel in front of refining is supplied. S0FC3 is fully warmed, it is set up so that the open period of a valve 
gear 21 may be in the condition that it is [ gaseous mixture / to the reciprocating mold refining machine l]******ina 
fuel, if the warm-up of S0FC3 was completed and ECU200 judges (that is, an open period is extended.), and a valve 
gear 110 stops. 

[0052] Therefore, after warming up of S0FC3 is H2 to S0FC3 from the reciprocating mold refining machine 1. The 
combustion generation gas which uses CO as a principal component is sent. On the other hand, valve timing is 
adjusted, and an intemal combustion engine 100 functions as a reciprocating compressor, and sends in S0FC3 HE air. 
For this reason, S0FC3 can perform the usual generation of electrical energy. Next, the 5th operation gestalt is 
explained. Drawing 8 shows the outline of the overall configuration of the source system S5 of power concerning this 
operation gestalt, and has attached the same sign about the component equipped with the same function as the source 
system SI of power explained previously. 

[0053] The characteristic configuration of this system S5 is having stationed the intemal combustion engine 150 to the 
combustion chamber outlet side of S0FC3, and having connected between the inhalation-of-air path Cf8 and the 
combustion chamber outlet paths 37 in the path Cf9. Moreover, between the compressors 7 of a ****** sake, the 
power transfer path Cr3 is formed [ the intemal combustion engine 150, and the reciprocating mold refining machine 1 
and a gearbox 10 and a pan ] in air at the air chamber 33 of S0FC3. The fuel-supply path Cf7 has connected with the 
inhalation-of-air path Cf8, and the sign CflO in drawmg shows the exhaust air path from an intemal combustion engme 
150 to it. 

[0054] Drawing 9 is writing together the connection condition with the circumference element while showing the cross 
section of the reciprocating mold refming machine 1 in this system S5, and an intemal combustion engine 150. 
Although the reciprocating mold refining machine 1 and an intemal combustion engine 150 are good also as another 
object, like the case of the reciprocating mold refining machine 1 in previous source system S4 of power, and an 
intemal combustion engine 100, they make each crankshaft the same axle and have formed it in the cylinder of one. A 
sign 161 is the piston of the intemal combustion engine 150 which connects with this crankshaft through a connecting 
rod. 

[0055] If it is judged as the time of the warm-up of S0FC3 based on the detecting signal from the temperature sensor 
210 installed in S0FC3, ECU200 will be set up so that the gaseous mixture to which the open period of the valve gear 
21 for fuel supply is supplied by the reciprocating mold refining machine 1 may serve as theoretical air fuel ratio. The 
combustion generation gas discharged from the reciprocating mold refining machine 1 at this time is chiefly used for 
heating of S0FC3 and a heat exchanger 6. 

[0056] And the emission gas (many unreacted fuel gas [ that refining is carried out ] is contained.) from the combustion 
chamber 32 of S0FC3 joins an intemal combustion engine's 150 inhalation-of-air path Cf8 through a path Cf9. An 
intemal combustion engine 150 mainly drives as a fuel the unreacted fuel gas contained in this emission gas at the 
times other than the time of a warm-up of S0FC3. Here, as for the air-fuel ratio of the gas supplied to an intemal 
combustion engine 150, it is desirable that it is thin to the degree which the nitrogen oxides (NOx) contained in the 
exhaust gas to the exhaust air path CflO become below a predetermined value, and ECU200 controls the valve gear 
which was prepared in the inhalation-of-air path Cf8 and which is not illustrated, and adjusts an inhalation air content. 
[0057] Moreover, the air included in emission gas from the combustion chamber 32 of S0FC3 forms inflammability 
gaseous mixture in the conditions (such conditions tend to be satisfied at the time of the usual generation of electrical 
energy) with which a complement is not filled to an intemal combustion engine's 150 combustion by controlling the 
valve gear of said inhalation-of-air path Cf8, and incorporating air. Thus, according to this system S5, the energy 
which the unreacted fiiel gas discharged from S0FC3 has can be collected, and the increase in efficiency of a system 
can be attained. 
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[0058] Moreover, the generation-of-electrical-energy lack of ability of S0FC3 is suppliable at a transient and the time 
of a heavy load with an internal combustion engine's 150 high increase in power by operating the valve gear 1 10 for 
fuel supply prepared for the inlet connection of the fuel-supply path Cf7 and the inhalation-of-air path Cf8, and 
supplying a original fuel to an internal combustion engine 150 at the time of start up of a system. In addition, although 
the steam had been obtained by the heat exchange of combustion generation gas and water, water may be made to 
evaporate in the above explanation with the heat which the unreacted fuel gas which came out of the combustion 
chamber of S0FC3 is bumed as other methods, and is obtained. 

[0059] Moreover, in this description, strict theoretical air fuel ratio and the air-fuel ratio near theoretical air fuel ratio in 
the range which can attain the object of this invention shall also be included with "theoretical air fuel ratio." 
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CLAIMS 



[Claim(s)] 

[Claim 1] A source system of power constituted including the 1st internal combustion engine which uses a 
hydrocarbon system Hara fuel as a fuel, and carries out by switching operation in the ****** condition of a fuel from 
theoretical air fuel ratio and this, and a solid acid ghost fuel cell which accepts this 1st internal combustion engine's 
combustion generation gas in a fuel electrode side. 

[Claim 2] Said 1st internal combustion engine is a source system of power according to claim 1 characterized by 
operating by theoretical air fuel ratio at the time of a warm-up of said solid acid ghost fuel cell 
[Claim 3] A source system of power according to claim 2 characterized by outputting rotational motion force by said 
1st internal combustion engine in the time of said warm-up. 

[Claim 4] A source system of power of any one pubUcation of claim 1-3 characterized by preparing a steam feeder 
which supplies a steam or water to said 1st intemal combustion engine. 

[Claim 5] Said 1st intemal combustion engine is the source system of power of any one publication of claim 1-4 
characterized by driving air supply equipment connected to an air pole side of said solid acid ghost fuel cell. 
[Claim 6] Said air supply equipment is a source system of power according to claim 5 which is a reciprocating 
compressor and is characterized by connecting the driving shaft to said 1st intemal combustion engine's output shaft, 
[Claim 7] A source system of power according to claim 6 characterized by equipping non-burning operation with the 
2nd switchable intemal combustion engine as said reciprocating compressor. 

[Claim 8] A source system of power according to claim 7 characterized by connecting said 2nd intemal combustion 
engine's exhaust port to an air chamber entrance of said solid acid ghost fliel cell. 

[Claim 9] Said 2nd intemal combustion engine is a source system of power according to claim 8 characterized by 

performing combustion operation at the time of a warm-up of said solid acid ghost fuel cell. 

[Claim 10] A source system of power of any one publication of claim 1-9 characterized by having formed the 3rd 

intemal combustion engine and connecting the inlet port to a combustion chamber outlet of said soUd acid ghost fuel 

cell. 

[Claim 1 1] A source system of power given in claim 10 characterized by connecting said 3rd intemal combustion 
engine's output shaft to said 1st intemal combustion engine's output shaft. 

[Claim 12] A source system of power according to claim 10 or 1 1 characterized by forming a fuel supply system which 
supplies said hydrocarbon system Hara fuel to said 3rd intemal combustion engine. 

[Claim 13] Said fuel supply system is a source system of power according to claim 12 characterized by supplying said 
hydrocarbon system Hara fuel in any one condition at least while at a transient and the time of a heavy load at the time 
of start up. 

[Claim 14] It is the source system of power which is a source system of power constitute including a reformed gas 
generation means and a solid acid ghost fuel cell which receives in a fuel electrode side reformed gas generated by this 
means , and is characterize by to switch it to combustion by theoretical air fuel ratio in predetermined conditions while 
said reformed gas generation means generates reformed gas which uses hydrogen and a carbon monoxide as a principal 
component by combustion under an overfuel . 

[Claim 15] Said predetermined conditions are a source system of power according to claim 14 characterized by being 
at the warm-up time of said solid acid ghost fuel cell. 

[Claim 16] Said reformed gas generation means is a source system of power according to claim 14 or 15 characterized 
by being a reciprocating mold refining machine, setting at the time of said warm-up, and outputting rotational motion 
force with this refining machine. 

[Claim 17] Usually, a warming-up method of a solid acid ghost fuel cell in a generation-of-electrical-energy system 
using a solid acid ghost fuel cell by which it is controlling [ to combustion by theoretical air fiiel ratio ]-at time of 
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warm-up of said solid acid ghost fuel cell characterized while generating reformed gas which sometimes uses hydrogen 
and a carbon monoxide as a principal component by combustion under an overfuel and leading generated reformed gas 
to a fuel electrode of a soUd acid ghost fuel cell. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Source structure-of-a-system drawing of power concerning the 1st operation gestalt of this invention 
[Drawing 2] The cross section of the reciprocating mold refining machine in the source system of power same as the 
above 

[Drawing 3] The block diagram of SOFC (solid acid ghost fuel cell) 

[Drawing 4] Source structure-of-a-system drawing of power concerning the 2nd operation gestalt of this invention 
[Drawing 5] The concrete block diagram of the reciprocating mold refining machine in the source system of power 
conceming the 3rd operation gestalt of this invention, and the compressor for air supply 

[Drawing 6] Source structure-of-a-system drawing of power conceming the 4th operation gestalt of this invention 
Prawing 7] The concrete block diagram of the internal combustion engine of the reciprocating mold refining machine 
and this in the source system of power same as the above, and the same axle 

[Drawing 8] Source structure-of-a-system drawing of power conceming the 5th operation gestalt of this invention 

[Drawing 9] The concrete block diagram of the internal combustion engine of the reciprocating mold refining machine 

and this in the source system of power same as the above, and the same axle 

[Description of Notations] 

1 — Reciprocating mold refining machine 

3 - SOFC (soUd acid ghost fiiel cell) 

5 ~ Fuel mixing chamber 

6 — Heat exchanger 

7 — Compressor 

8 ~ Electric motor 

9 — Actuation object 

10 ~ Gearbox 

100 — Internal combustion engine 
150 ~ Internal combustion engine 
Cfl — Air-suction-system path 
Cf2 — Fuel-supply path 

CO - Combustion generation gas distribution channel 

Cf4 — Steam supply path 

Cf5 — Exhaust air path 

Cf6 — Air distribution channel 

Cf7 ~ Fuel-supply path 

Cf8 - Inhalation-of-air path 

CflO - Exhaust air path 

Ce — Power transfer path 

Cd — Power transfer path 

Cr — Power transfer path 
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DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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